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OBJECTIVE: Drugs are considered a rare cause of acute parseems to be rising in Western countries (1-5). Despite
creatitis. We conducted a descriptive study to assess whickdvanced critical care, the case-fatality proportion remains
drugs have been associated with acute pancreatitis in spoaround 5-10% (1, 3, 6, 7). Gallstones and alcohol consump-
taneous adverse drug reaction reports in the Netherlandstion are the most important risk factors for acute pancreatitis
é8—10). Other risk factors include hyperlipidemia, hypercal-
cemia, endoscopic retrograde cholangiopancreatography
Monitoring of Adverse Reactions to Drugs and the Netherc—’(rERCP)’ and trauma. In 10-25% of the patients with acute

- . pancreatitis, no obvious risk factors are present.
lands Pharmacovigilance Foundation LAREB between I Drugs are rarely associated with the occurrence of acute

Jalr_\(;mtry t1hQ7;_and 1 ‘J anugrg/ 1998. thUSEd an Ialglort'.thmljfancreatitis (11-14). The pathogenesis of drug-induced
validate the diagnosis and 1o assess Ihe causal relationsfug, . pancreatitis has not yet been clarified.

between acute pancreatitis and use of the suspected drug. The spontaneous adverse reaction-reporting scheme has

RESULTS: A total of 55 cases were available for review. We been in operation since the early 1960s in the Netherlands.
excluded 11 (20.0%) reports, as we could not confirm thd=rom 1977 until 1998 the Netherlands Center for Monitor-
diagnosis of acute pancreatitis. Another 10 (18%) case#g of Adverse Reactions to Drugs of the Inspectorate for
were excluded, as the causal relationship with the suspectddgalth Care and the Netherlands Pharmacovigilance Foun-
drug was unlikely. In the remaining 34 reports, acute pandation LAREB received 55 spontaneous reports of possible
creatitis was labeled as definite in 11 (32%) and as probablérug-induced acute pancreatitis. We conducted a descriptive
in 23 (68%). The age of the patients ranged from 17 to 84tudy to assess which drugs were associated with acute
yr with a median of 41; 24 (71%) patients were female. Ofpancreatitis in Dutch adverse drug reaction (ADR) reports.
the 34 cases, 27 (79%) recovered, five (15%) died, and in

two (6%) the outcome is unknown. Azathioprine, cimeti-

dine, interferona, methyldopa, metronidazole, olsalazine, MATERIALS AND METHODS

and oxyphenbutazon all had a definite causal relationship| reports of drug-associated acute pancreatitis reported to
with acute pancreatitis. Doxycycline, enalapril, famotidine,the Netherlands Center for Monitoring of Adverse Reac-

ibuprofen, maprotiline, mesalazine, and sulindac had a proljons to Drugs and the Netherlands Pharmacovigilance
able causal relationship with acute pancreatitis. Foundation LAREB between 1 January 1977 and 1 January

CONCLUSIONS: A variety of drugs was associated with acute 1998 were independently reviewed by two of the authors

pancreatitis in Dutch adverse drug reaction reports. Quarll-A- E.P.), as to the probability of the diagnosis of acute
titative information about drug-induced pancreatitis ispancreatitis and as to the likelihood of a causal relationship

scanty. Epidemiological studies to assess the risk of drug?ith the suspected drug. Discrepancies were discussed in a

induced acute pancreas, therefore, are needed. (Am J G&2nsensus meeting (L.A., E.P., B.H.Ch.). Agreement was

troenterol 1999;94:2417-2422. © 1999 by Am. Coll. of "€ached on all reports. N N
Gastroenterology) The diagnosis of acute pancreatitis was labeled as definite

when acute pancreatitis was confirmed by computed tomog-

raphy (CT), laparotomy, or autopsy. The diagnosis was also
INTRODUCTION considered definite when positive findings on ultrasound

were combined with abdominal pain and an elevated level of
Acute pancreatitis is a severe disease with considerableerum amylase or lipase. Acute pancreatitis was labeled as
morbidity and mortality. The incidence of acute pancreatitisprobable when two of the following three criteria were

METHODS: Our study is based on reports of drug-associate
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Figure 1. Drug-associated acute pancreatitis: assessment of a causal relationship with the suspected drug in the absence of rechallenge
TR, time relationship between first intake of the drug and onset of acute pancreatitis.

present: 1) positive findings on ultrasound examination, 2feived 13 reports of drug-associated acute pancreatitis.
abdominal pain, and 3) elevated serum amylase or lipas@&hree of the 58 reports were reported to both reporting
We defined a swollen or enlarged pancreas, an indistinct azenters, leaving 55 episodes of suspected drug-induced
vaguely bordered pancreas, peripancreatic fat infiltrationacute pancreatitis.
and necrosis of the pancreas on CT or ultrasound examina- Eleven (20%) reports were excluded, as we could not
tion as positive signs of acute pancreatitis. Cases wereonfirm the diagnosis of acute pancreatitis. In six cases, the
excluded if the above-mentioned criteria were not met or ifcriteria for definite or probable acute pancreatitis were not
signs of chronic pancreatitis were found at ERCP, surgerymet, and five cases concerned chronic pancreatitis. In 10
or autopsy. We defined pancreatic calcifications or an irreg¢18%) cases the causal relationship between the suspected
ular pancreatic duct as signs of chronic pancreatitis. drug and the occurrence of acute pancreatitis was labeled
The causal relationship between acute pancreatitis and thenlikely because of an incompatible time relationship be-
suspected drug was assessed according to Figure 1 if no dateeen start of drug treatment and development of acute
on rechallenge were provided. The causal relationship wagancreatitis or because of a relapse after discontinuation of
classified apossiblewhen other risk factors for acute pan- the drug. These cases were excluded from the analysis.
creatitis were present, or when the presence of gallstones or In the remaining 34 case-histories, the diagnosis of acute
alcohol abusex5 units per day) was not known. In patients pancreatitis was considered definite in 11 (32%) and prob-
with a relapse of acute pancreatitis after rechallenge, thable in 23 (68%) cases. A discharge summary could be
causal relationship was consideraefinite. obtained for 33 of these 34 (97%) adverse drug reaction
reports. The remaining report had enough clinical data for a
reliable assessment. The data concerned 24 (71%) women
and 10 (29%) men. Age ranged from 17 to 84 yr, with a
median of 41 yr. Twenty-seven patients (79%) were admit-
From 1977 until 1998, the Netherlands Center for Monitor-ted with abdominal pain, three (9%) were admitted with
ing of Adverse Reactions to Drugs received 45 reports antback pain, and in four (12%), the symptoms on admission
the LAREB Netherlands Pharmacovigilance Foundation rewere unknown. Thirty-two patients (94%) had an elevated

RESULTS
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Table 1. Characteristics of 34 Reports of Drug-Associated Acute Pancreatitis

Alc.
Sex Age Drug Dose (*) TR GallstAbuse CR  Outc. Remarks
F 33 alendronate 10 mg 21 days yes ? possible T
F 42 azathioprine 50 mg 10 days no °? definite rec. rechallenge
F 58 azathioprine 75mg 19 days no ? definite rec. rechallenge
F 39 azathioprine 50 mg 25 days no no probable rec.
F 27 azathioprine 100 mg 15 days ? 7 possible rec.
F 57 captopril 50 mg 2 years no no possible rec. treatment was continued, another attack
after 18 months
M 67 ciclosporine/ isradipine ? 59 days no no possible T acute pancreatitis after kidney
transplantation
M 38 cimetidine 800 mg 5 days no no definite rec. developed acute pancreatitis after
cimetidine 9 yr ago
F 67 ciprofibrate 100 mg 23 days ? no possible T ciprofibrate for hyperlipidemia
M 59 didanosine 400 mg 95 days no ? possible t HIV
M 23 doxycycline 100 mg 1 day no no probable rec.
M 60 enalapril 5mg 96 days no no probable rec. inadequate rechallenge
M 62 famotidine 20 mg some months no no probable t
F 25 ibuprofen 3600 mg 10 days no no probable rec. up to 8 tablets (600 mg) a day
M 40 interferone 3 MU t.i.w. 15 wk no 5E/day definite rec. rechallerge
F 59 jotrolan ? 6h ?? possible ? contrast agent used at ERCP, 800 mg
of gentamycine was added to the
contrast agent
F 84 jotrolan ? 4h yes ? possible ? contrast agent used at ERCP, 800 mg
of gentamycine was added to the
contrast agent
F 27 lamivudine 300 mg 206 days no ? possible rec. HIV
F 46 maprotiline 75 mg 10 days no no probable rec.
F 26 mesalazinet 3000 mg 16 days no no probable rec. azathioprine-induced acute pancreatitis
4 months later
M 36 mesalazinet 1500 mg 7 days no no probable rec.
F 31 mesalazinet 3000 mg 28 days no no probable rec.
F 23 mesalazine 1500 mg 8 days ? no possible rec.
F 61 methyldopat ? 14 days no ? definite rec. rechallenge
F 69 methyldopat 500 mg 14 days yes ? definite rec. rechalienge
F 73 metronidazole/ 1500 mg 1 day no ? possible rec. history of carcinoma ampulla Vateri
tetracycline/ 2000 mg
bismuth 480 mg
F 46 metronidazolet 2000 mg 1 day no no definite rec. 4 and 7 years ago acute pancreatitis
after metronidazole
M 34 nelfinavir/ 1000 mg 22 days no *? possible rec. HIMCMV+, cryptosporidium-
nevirapine/ 200 mg
AZT 200 mg
F 23 olsalazinet 1500 mg 5 days no no definite rec. rechallenge
F 32 oxyphenbutazf 200 mg 21 days no no definite rec. rechalienge
F 27 propyfenazon/ ? ? no ? possible rec. had an attack of acute pancreatitis 4
paracetamol/ months earlier
coffeinum
M 57 sulindac 800 mg 1month no no probable rec. 3 attacks of acute pancreatitis during
15 months of treatment
F 66 sulindac/ergotamine ? ? no no possible rec.
F 17 tetracycline 750 mg 8 days no °? possible rec. mumps-irus

TR = time relationship between first intake of the drug and onset of acute pancreatitis;=gglgistones; alc. abuse alcohol abuse; CR= causal relationship between the
suspected drug and acute pancreatitis; eatoutcome; ?= unknown; rec.= recovered.
* per day; t died; ¥ have been reported in case reports.

level of serum amylase or lipase, one (3%) had a normal The causal relationship with the suspected drug was
level of serum amylase, and in 1 patient (3%) no enzymesonsidered definite in 9 cases (26%), probable in 10
levels were mentioned. CT scanning and US examinatioff29%), and possible in 15 (44%). Table 1 lists patient
revealed signs of acute pancreatitis in 7 and 9 cases, respetharacteristics, other risk factors for acute pancreatitis,

tively.

the time and causal relationship between drug intake and
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development of symptoms, and the outcomes in our 34enge, and rechallenge may help in suggesting potential

patients. mechanisms. For instance, mesalazine may possibly pro-
voke immunological damage to the pancreas, as rechallenge
DISCUSSION with small doses can induce relapses of acute pancreatitis

within hours (18-32). However, one should be careful as-
In this case series, we evaluated 55 Dutch reports of drugsociating these drugs with acute pancreatitis, as inflamma-
associated acute pancreatitis which yielded 14 drugs with tory bowel disease itself may also cause pancreatitis (33—
probable or definite association with the outcome: azathio37). The same argument holds for azathioprine. This drug
prine, cimetidine, doxycycline, enalapril, famotidine, ibu- has often been associated with pancreatitis, even with pos-
profen, interferornz, maprotiline, mesalazine, methyldopa, itive rechallenge (38—43), but other studies could not con-
metronidazole, olsalazine, oxyphenbutazon and sulindadirm this association (44—46).
To our knowledge maprotiline and famotidine have not Localized angioedema with obstruction of the pancreatic
previously been reported to be associated with acute pamuct may be the mechanism by which ACE inhibitors cause
creatitis. acute pancreatitis (47). Time intervals between the start of
Most of the “evidence” of associations between drugs andACE inhibitor treatment and the onset of acute pancreatitis
acute pancreatitis is based on anecdotal case-reports. Reary between 1 day and 2 yr (47-55). These intervals are
views most frequently mention aminosalicylatesgspargi-  consistent with induction times described for ACE inhibi-
nase, estrogens, thiazide diuretics, valproate, azathiopringgr—induced angioedema (56-58).
corticosteroids, furosemide, mercaptopurine, tetracycline, Protopathic bias (prescription of a drug for prodromal
sulindac, and pentamidine (11-14). The World Health Or-symptoms of the outcome) may explain the reports regard-
ganization (WHO) has received a total of 2749 reports ofing use of H2-blockers and acute pancreatitis (59—61). An
drug-associated acute pancreatitis in the period betweesrgument in favor of a real association is the positive re-
1968 and 1993. ACE inhibitors (& 209), valproate (n= challenge that we and others have observed after the read-
219), H2-receptor-blockers (# 127), sulindac (n= 121),  ministration of cimetidine (60). If true, the mechanism re-
azathioprine (r= 73), gemfibrozil (n= 72), lovastatin (n= mains unknown, but the rapid relapse within 24 h after
72), pentamidine (= 62), and didanosine (& 61) were re-exposure suggests an idiosyncratic reaction. As compared
the most frequently reported drugs (15). to cimetidine, famotidine is a relatively new H2-blocker,
Despite this relatively large volume of case-based eviwhich may explain why we are the first to report an asso-
dence, surprisingly little is known about the epidemiology ciation between this drug and acute pancreatitis. However,
(incidence and relative risks) and mechanisms of drugprevious considerations regarding a potential protopathic
associated pancreatitis. Epidemiological evidence is limitedbias are equally valid for this H2-blocking agent.
to two small case-control studies that have shown an in- Reports of NSAID-induced acute pancreatitis are sparse,
creased risk of acute pancreatitis associated with use @fs are hypotheses on a possible biological mechanism (62—
diuretics (16, 17). 68). Sulindac seems to stand out, followed by oxyphenbuta-
It is well known that the incidence of an adverse effectzon (69—-82). One report has been published on a patient
cannot validly be estimated from spontaneous reports. Thigzho developed possible acute pancreatitis as part of a gen-
is due to large underreporting to voluntary reportingeralized hypersensitivity syndrome to ibuprofen (83). How-
schemes, and the scantiness of information on spontaneoaser, this patient also had parotitis, which may explain the
reports, which complicates validation of the outcome andchyperamylasemia and systemic lupus erythematosus which,
assessment of causality to the suspected drugs. To facilitabe itself, may be a risk factor for acute pancreatitis (8). As
validation and causality assessment in our case series, vier H2-blockers, the association between NSAID use and
collected additional clinical information. Causality assess-acute pancreatitis may be explained by protopathic bias,
ment was based on the temporal relationship, effect ofnasmuch as analgesics may be used for abdominal pain.
dechallenge, rechallenge, and the presence of other estab-One case has been described previously of a 9-yr-old girl
lished causese(g, gallstones, excessive alcohol intake, who developed acute pancreatitis after 14 months of treat-
ERCP). Although our assessments were based on retrospeoent with interferona for chronic myelogenous leukemia
tive review of discharge summaries that may lack informa-(84). In our case series, we described one patient with a
tion on the presence of risk factors, we excluded 11 of 55ecurrence of acute pancreatitis after readministration of
cases on the basis of an uncertain diagnosis, and another k@ierferone, which makes a causal association likely.
were excluded because a causal relationship was unlikely. Our two reports of methyldopa-associated pancreatitis are
This shows that thorough evaluation of spontaneous reportsonsistent with one case that has been published previously
is, indeed, necessary before making inferences on any kin@5). All three patients experienced a positive rechallenge
of frequency or association. reaction, within hours after rechallenge, which suggests an
The mechanism of drug-induced pancreatitis is largelyidiosyncratic reaction (85—87).
unknown. In general, characteristics of the adverse event The association between metronidazole and acute pancre-
such as the temporal relationship, dose response, dechaltitis remains unclear. No mechanism is known, but five
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reports have suggested a possible association (88—92)4.
However, a cohort study among 6485 users of metronida-
zole did not yield one hospitalization for acute pancreatitisls'
(93).

In conclusion, a wide variety of different drugs was 16,
associated with acute pancreatitis in our Dutch case series.
Most of the drugs have been associated with acute pancré-.
atitis before; however, acute pancreatitis due to famotidinel
and maprotiline has not been reported before. Despite nu-—
merous case reports on drug-induced acute pancreatitis,
guantitative information on this subject is scanty. Largeio.
scale epidemiological studies are necessary to assess the risk
of drug-induced acute pancreatitis. 20.
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